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ABSTRACT 





1. Introduction 


304 stainless steel is covered with a highly protective film of chromium oxyhydroxide [1,2] and is resistant to 
corrosion in many aggressive environments. However, it suffers from uniform as well as pitting corrosion under 
certain acidic conditions. As 304 stainless steel has many applications in acidic medium in a variety of industries 


therefore protection of 304 stainless steel from corrosion in acidic medium is of great interest. 


The use of corrosion inhibitors has been found to be the most effective and practical way of preventing metal 
corrosion [3,4]. However, the use of synthetic corrosion inhibitors suffers a major disadvantage of higher toxicity 
and as such their use has come under severe criticism. As such development of new corrosion inhibitors which 
effectively inhibit corrosion under a variety of conditions while being environmentally safe and acceptable is a 


challenging task [5]. 


Therefore, the plant extracts also known as Green Corrosion Inhibitors have become important because they are 
environmentally acceptable, inexpensive, readily available, renewable sources and eco-friendly [6]. Variety of 
plant extracts such as Carica Papaya and Camellia Sinensis [7], Euphoria Hirta [8], Vernomia Amygdalina [9,10] 


and many more have been studied for corrosion inhibition of metal and alloys in various media. 


Neem tree is easily available all over India. Though, the use of Neem leaves extract as a corrosion inhibitor for mild 


steel in HCI and other media has been reported. 


However, the use of Neem leaves extract for the corrosion inhibition of 304 stainless steel in sulphuric acid solution 


a very little is reported. 


Thus the aim of the present study was to investigate the effect of Neem leaves extract on the corrosion of 304 
stainless steel in 1.0M sulphuric acid solution, using weight loss method and the surface morphology of uninhibited 


and inhibited specimens have been studied using SEM. 
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2. Experimental Setup 


All the investigations were carried out using 304 stainless steel specimens which had the elemental composition as 


follows: 
Element C Mn S P Si Ni Cr Fe 
% (wiw) 0.045 0.008 [a 17.04 Balance 





All the chemicals used were of AR grade and solutions were prepared using double distilled water. 
2.1. Preparation of Inhibitor 


Freshly collected Neem leaves were washed with tap water and then with double distilled water. Washed leaves 


were allowed to dry in the shadow for a few days. 


The completely dried leaves were coarsely powdered and 50g was used for successive extraction in 250 ml 
methanol for three days with periodic shaking. Then the extract was filtered and the filtrate was collected. The 
filtered liquid extract was evaporated to dryness and stored at room temperature in an air tight bottle and was used 


to prepare various. concentrations of the inhibitor 
2.2. Weight Loss Method 


Weight loss experiments were carried out using rectangular specimens of 304 stainless steel of size 2x4cm” in the 
absence of inhibitor and in presence of 100, 200 and 400 ppm concentrations of Neem leaves extract in 1.0M 


sulphuric acid solution. 


Experiments were performed at 20, 30 and 40°C temperatures and the exposure time was 12 hours. The specimens 
in uninhibited and inhibited solutions were weighed using electronic balance before and after exposure to calculate 


the loss in weight due to corrosion. 
2.3. Surface Morphology Study 


To study the morphology of the corroded surface of the specimens, a Scanning Electron Microscope (Model 
JSM-840, JEOL Make) was used. The specimens were exposed to 1.0M sulphuric acid solution for 12 hours in the 


absence and presence of 200 and 400 ppm of Neem leaves extract as inhibitor. 
3. Results and Discussions 


The percentage inhibition efficiency results were calculated using the weight loss method for 304 stainless steel in 
presence of 100, 200 and 400 ppm concentrations of Neem leaves extracted at 20, 30 and 40°C temperatures are 
recorded in Table 1. The results in Table 1 indicated that Neem leaves extract acted as a good inhibitor to protect 
304 stainless steel from corrosion in 1.0M sulphuric acid solution. A slight increase in inhibition efficiency was 
observed when the concentration of inhibitor was increased from 100 to 200 ppm. However, when the 
concentration of the inhibitor was increased from 200 to 400ppm the increase in the inhibition efficiency was quite 


noticeable. With the increase of temperature from 20 to 40°C the inhibition efficiency decreases gradually. A 
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maximum inhibition efficiency of 88.9 % was obtained using 400 ppm concentration of Neem leaves extract in 


1.0M sulphuric acid solution at a temperature of 20°C. 


Table 1. Percentage Inhibition Efficiency of Neem Leaves Extract for corrosion of 304 Stainless Steel in 1.0 M 


sulphuric acid solution by weight loss method (Exposure Time = 12 hours) 


Concentration of ; Inhibition 
Temperature Weight Loss Corrosion - 
Inhibitor ; tet Efficiency 
CC) (mg) ate(mpy 
(ppm) (%) 





Fig.1(a) SEM micrograph of 304 stainless steel exposed to 1.0M sulphuric acid solution for 12 hours (x 800) 


Fig.1(a) showed the scanning electron micrograph(SEM) of 304 stainless steel specimen exposed to 1.0M 
sulphuric acid solution for 12 hours and Fig. 1(b) and Fig.1(c) in presence of 200 ppm and 400ppm concentrations 
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of the inhibitor respectively. Fig. 1(a) indicated that 304 stainless steel surface was severely corroded in the absence 
of the inhibitor. However, the specimen surface was in better condition in 200ppm concentration of the inhibitor 


and the condition of surface further improved as the concentration of the inhibitor was further increased to 400ppm. 





Fig.1(b) SEM micrograph of 304 stainless steel surface exposed to 1.0M sulphuric acid solution in presence of 200 
ppm of Neem Leaves Extract for 12 hours (x 800) 





Fig.1(c) SEM micrograph of304 stainless steel surface exposed to 1.0M sulphuric acid solution in presence of 400 
ppm of Neem Leaves Extract for 12 hours (x 800) 


4. Conclusions 


Neem leaves extract acted as a good green corrosion inhibitor for 304 stainless steel in 1.0M sulphuric and solution. 
The inhibition efficiency increases slightly when the concentration of inhibitor is increased from 100 to 200 ppm 
but the increase in inhibition efficiency is appreciable when the concentration of inhibitor is increased to 400ppm. 


With the increase of temperature inhibition efficiency decreases. A maximum inhibition efficiency of 88.9% is 
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shown by inhibitor at 20°C and 400 ppm concentration. SEM micrographs showed that inhibitor provided 


protection from corrosion by absorption on the surface of 304 stainless steel. 
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